Seasonal influenza is a serious public health problem that contributes to significant morbidity and mortality locally, nationally, and globally. The Centers for Disease Control and Prevention (CDC) estimates that influenza has caused between 9.2 million and 60.8 million illnesses, between 140,000 and 710,000 hospitalizations, and between 12,000 and 56,000 deaths annually since 2010, and approximately 80-90 percent of influenza related deaths occurred in people 65 years and older. In 2012, prompted by the mounting evidence of the risk of nosocomial influenza infection for patients and low influenza vaccination rates of health care workers, the Rhode Island Department of Health
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Background/Statement of the Problem
Seasonal influenza is a serious public health problem that contributes to significant morbidity and mortality locally, nationally, and globally (Centers for Disease Control and Prevention [CDC], 2016d) . It is an acute viral infection that occurs every year, peaks during the winter months, occurs worldwide, and can affect any age group.
The three types of influenza viruses that cause human disease are influenza A, B and C.
Each of these viruses may be categorized into subtypes according to the combinations of various virus surface proteins. Among the different subtypes, influenza A (H1N1) and (H3N2) are the most common among humans. Influenza B viruses are usually only found in humans (and seal populations) and are less severe than influenza type A. Influenza type C typically causes a mild respiratory illness and generally does not cause epidemics (CDC, 2016d) .
Influenza affects all populations. However, children younger than two, adults aged 65 and older, pregnant women, and those with certain medical conditions, including chronic heart, lung, kidney, liver, blood or metabolic diseases such as diabetes or a weakened immune system are most at risk (CDC, 2016d) . Individuals living in long-term care facilities (LTCF) are also considered to be at high risk since many individuals of advanced age and with multiple chronic health conditions reside in these facilities. In addition, congregate living situations provide an environment facilitating the spread of infectious disease. The Centers of Disease Control and Prevention (CDC) estimates that approximately 80-90 percent of influenza related deaths occurred in people 65 years and older (CDC 2017a) . Understanding the history of influenza, the importance of prevention, and knowing the signs and symptoms of the disease are very important factors in controlling the spread of the virus and decreasing serious illness and deaths caused by it.
Prompted by the mounting evidence of the risk of nosocomial influenza infection for patients and low influenza vaccination rates of health care workers, the Rhode Island
Department of Health (RIDOH) amended its Rules and Regulations for Immunization
and Testing for Healthcare Workers in 2012 (Keough, 2014) . During the 2011-2012 influenza season, only 69.7% of health care workers were vaccinated against influenza (Kim, Raymond, Washburn, & Capelli, 2014) . This amendment included mandatory influenza vaccinations for all health care workers, students, volunteers, and trainees who have direct patient contact within a health care facility (State of Rhode Island and Providence Plantations Department of Health, 2012). Dr. Michael Fine, Director of the RIDOH during this time, determined that it was a health care quality and safety issue and therefore the duty of those who worked in health care to protect the individuals for whom they provided direct care (Rhode Island Department of Health [RIDOH], 2012) . He initiated the regulatory change based upon patient safety goals as a strategy to prevent the spread of influenza to our most vulnerable population through mandatory influenza vaccination (RIDOH, 2012) .
The purpose of this study was to evaluate the impact of the regulation of mandatory influenza vaccination for health care workers in the State of Rhode Island on influenza incidence in LTCF. The rationale for this study was to explore the benefit of the state mandate for vulnerable populations, in particular for residents in LTCF.
Secondary data was analyzed to evaluate the impact of the RIDOH public health intervention.
Literature Review
A comprehensive literature review was conducted utilizing online databases including: state and federal government websites, CINAHL, JSTOR, Medline Plus, PubMed, and Cochrane Library. Key search words included: influenza, nosocomial infection influenza, influenza prevention, health care worker vaccination, influenza vaccine and patient safety, mandatory influenza, and health care worker vaccination effects on patient safety. This literature search included references from 1997 through 2017.
Influenza Virus: Scope and Burden of Disease
The influenza virus is transmitted from person to person primarily through respiratory droplets. When an infected person coughs or sneezes within close contact of another, the virus can be spread. These droplets do not remain suspended in the air and can only travel short distances. However, indirect transmission through contact with these droplets on contaminated surfaces provides another source of transmission (CDC, 2016d) . The incubation period for influenza is one to four days, with an average of two days. A healthy adult could infect others beginning one day before they are symptomatic and up to five to seven days after becoming ill (CDC, 2016d) . Young children and those who are immunocompromised may be able to infect others for a longer period of time (CDC, 2016d) .
Influenza that is uncomplicated has an onset of fever, myalgia, headache, malaise, nonproductive cough, sore throat, and rhinitis (CDC, 2016d) . Without complications, typically the influenza will resolve after three to seven days for most people. However, the cough and malaise can continue for greater than two weeks. The influenza virus can cause primary influenza viral pneumonia and can exacerbate underlying health conditions, such as cardiac and pulmonary diseases. This can lead to secondary bacterial pneumonia, sinusitis, or otitis media (CDC, 2016d) . In the United States, influenza epidemics tend to occur during the fall and winter months, however can peak as late as April or May. Illness can result in hospitalizations and death (CDC, 2016d ).
The precise number of deaths caused by the influenza virus is difficult to track, and the rates of disease may therefore be underreported. Death certificates may not list influenza as the primary cause of death, and states are not required to report influenza cases or deaths of individuals older than 18 years old to the CDC. Most of the flu-related deaths occur one to two weeks after the initial infection, which may lead to secondary infections or exacerbation of existing conditions. The Epidemiology and Prevention Branch in the influenza division of the CDC analyzes data collected to determine the influenza virus that is circulating and when and where activity is occurring. It tracks influenza like illness (ILI) and measures the impact on deaths and hospitalizations to detect changes in influenza viruses. This data collected throughout the year on influenza activity is from state and local health departments, public health and clinical laboratories, vital statistics offices, health care providers, clinics, and emergency departments (CDC, 2016c) . Using this surveillance data, the CDC reports that an estimated 9.2 -35.6 million experienced illness, 140,000 -710,000
were hospitalized, and 12,000 -56,000 died of influenza related causes (CDC, 2017a) . The burden of influenza disease is significant in terms of morbidity and mortality, but other more indirect burdens also exist. Molinari et al. (2007) (Molinari et al., 2007) . The authors also noted estimated loss of wages due to illness and loss of life amounted to $16.3 billion dollars annually. The total economic burden amounted to $87.1 billion dollars annually (Molinari et al., 2007) . It is clear that influenza has a major impact on the health of our population.
Influenza surveillance in Rhode Island is maintained by the Center for Acute Infectious Disease Epidemiology (CAIDE). Each influenza season, the RIDOH provides a surveillance summary develop by CAIDE. The data collected by CAIDE include hospitalizations and deaths, which is used to monitor and assess the intensity of influenza and the spread of ILI within the community (Burns et al., 2017) . This information is used to provide a complete depiction of influenza in the state of Rhode Island (Burns et al., 2017) . In Rhode Island, for the 2016-2017 season, 5,045 influenza specimens tested positive at Rhode Island hospitals. Of the 5,045 who had tested positive, 1,216 individuals were hospitalized and 33 adult influenza related deaths occurred (Burns et al., 2017) . In the 2016-2017 influenza season, most deaths occurred in adults 65 years and older.
Individuals in LTCF whose immunity is frequently compromised due to advanced age or illness are a population of significant concern. This population is susceptible to complications as well as nosocomial infections. Primary prevention through vaccination of those who are most vulnerable as well as vaccination of health care workers is essential in preventing the spread of influenza and reducing nosocomial influenza infections (CDC, 2017c).
Nosocomial Influenza Infection
A nosocomial infection, or hospital acquired infection/health care acquired infection (HAI), is an infection that is transmitted in a hospital or health care facility.
Infections occurring more than 48 hours after admission, three days after discharge, or 30 days after surgery are considered nosocomial (Inweregbu, Dave, & Pettard, 2005) .
Nosocomial influenza infections in acute and long-term hospital facilities were described by Eibach et al. (2014) as a life-threatening risk for geriatric patients who may be nosocomially infected by health care workers, other patients, or visitors. The aim of this study was to understand how influenza is transmitted and to identify measures of prevention. The authors described routes of transmission of influenza in geriatric patients and health care workers at a hospital in France. All patients and health care workers of the acute care geriatric floor were screened for ILI occurring during the peak of the 2011/2012 influenza season. For this study, symptoms that were reported at least 72 hours after admission would be categorized as nosocomial. A total of 66 patients and 57 health care workers were screened for influenza during the study period. Of this sample, 16 patients and six health care workers tested positive for influenza A. The mean time from admission to onset of symptoms was 23.2 days. Six patients with an average age of 88.3 years had acquired influenza infection 72 hours after admission, which classified this as a nosocomial influenza infection (Eibach et al., 2014) .
This study highlighted the possibility that health care workers introduced the influenza virus to the hospital based on molecular characteristics of the strains identified in these outbreaks (Eibach et al., 2014) . The authors were able to identify several outbreaks within the hospital, rather than one, by using an epidemiologic and molecular approach (Eibach et al., 2014) . Transmission of influenza from health care workers to patients is common and despite annual health care worker influenza vaccination recommendations, both on a local and national level, health care worker vaccination rates remained low in this facility (Eibach et al., 2014) .
Factors such as vaccine effectiveness among the elderly, vaccine mismatch during this influenza season, and vaccine effectiveness during the late influenza season, due to changes in the virus and waning immunity were considered potential contributors to the outbreaks. Based upon the results, the authors confirmed that health care workers transmitted the influenza virus to their patients. Recommendations for practice were "higher vaccination rates, isolation measures and better hand hygiene to prevent future outbreaks" (Eibach et al., 2014, p.188) .
Another study by Frenzel et al. (2016) explored a relationship between increased influenza vaccinations in health care workers with a reduction of nosocomial infections in cancer patients within an inpatient cancer center in Texas. The authors described influenza vaccination of health care workers as a "core patient and health care worker safety practice and its association with preventing nosocomial infection of influenza and reduction of patient mortality" (Frenzel et al., 2016 (Frenzel et al., , p.1016 . This eight-year study began in 2006 with strategies such as educational staff in-services and on-site staff vaccination clinics.
In 2009, a pilot was developed that mandated participation in an influenza prevention program which focused on vaccination of health care workers who work in high-risk areas. In 2011, Texas passed a law requiring health care facilities to implement a vaccine-preventable disease policy. This enabled facilities to implement a policy for mandatory vaccination programs that would require all health care workers to receive influenza vaccination or to wear a surgical mask when providing patient care during influenza seasons (Frenzel et al., 2016) . The researchers observed that the new mandate not only improved the annual influenza vaccination rates from 56% in 2006-2007 to 94% in 2013-2014 , but was also associated with a decrease in nosocomial infections in cancer patients (Frenzel et al., 2016) .
Influenza Prevention
The most effective way to prevent influenza infection is through vaccination (CDC, 2016d) . Vaccines are known as one of the greatest public health achievements and have significantly decreased the morbidity and mortality rates of infectious diseases. The ACIP also provides vaccination recommendations for health care workers.
Vaccines included in these recommendations are hepatitis B, mumps, measles and rubella (MMR), varicella, Tdap, meningococcal, and influenza (CDC, 2011b) . In addition to the ACIP recommendations for vaccination of health care workers, laws exist regarding vaccination requirements for particular populations. Included in these laws are vaccination requirements for children in public and private schools and daycare settings, college/university students, health care workers, and patients in LTCF (CDC, 2017d). Although the lowest vaccination rate was reported in long-term care settings, this rate was an increase from 63.9% in the previous 2014-2015-influenza season (CDC, 2016b).
Vaccination coverage was noted to be lowest in settings where influenza vaccination was not required, encouraged, or offered on-site. Implications for practice presented were employer vaccination requirements, on-site vaccination at no cost, and implementing evidence-based intervention strategies to address reasons why health care workers decline vaccination (CDC, 2016b ).
An article by Pless, McLennan, Nicca, and Elger (2017) explored reasons why nurses decline influenza vaccine. Methods for this study included individual semistructured interviews with 18 nurses from a variety of settings and positions. In this qualitative study, the authors revealed three themes explaining why nurses decline influenza vaccination. These reasons were: maintaining a strong and healthy body; maintaining autonomy; and being in an untrustworthy environment.
Perceptions of vaccine efficacy and side effects fell under the category of maintaining a healthy body. Nurses stated they did not believe influenza posed a threat since they were healthy. They also reported fear of side effects, feeling ill or observing others feeling ill after receiving the vaccine in the past as a reason for declining vaccination. Maintaining autonomy was especially important and their ability to make their own choices regarding influenza vaccination. Nurses also feared that accepting influenza vaccination would open the door for more initiatives that would restrict their autonomy (Pless, McLennan, Nicca, & Elger, 2017) . The last theme was lack of trust.
Lack of efficacy and safety of influenza vaccine had an impact on the nurses' decision to receive vaccination. Some nurses disputed that the number of influenza viruses and the frequent mutation of the virus, only makes the vaccine an assumption and therefore not effective. They also did not believe the vaccine was safe due to the pace needed for annual production along with doubts regarding true motivations of those who are promoting the vaccine (Pless et al., 2017) .
The authors noted in their interviews lack of awareness among nurses as to the importance of influenza vaccination to protect vulnerable patients (Pless et al., 2017) .
The authors concluded interventions to increase influenza vaccination among nurses should include training that empowers nurses to make decisions based on evidence and should be integrated into nursing programs, the workplace, and continuing education programs (Pless et al., 2017) .
A qualitative study by Willis and Wortley (2007) (Marshall et al., 2010) . Health care workers in the pre-contemplative stage perceived influenza virus as low risk and ineffective, and they reported that the influenza vaccine made them ill. However, given the right circumstances, such as developing a high risk chronic illness or having an immunocompromised family member, they reported being more likely to get vaccinated for influenza (Marshall et al., 2010) . Health care workers in the maintenance stage reported influenza vaccine as useful and were likely to support vaccine mandates for health care workers (Marshall et al., 2010) .
Results of this study suggest a policy requiring influenza vaccination of health care workers would move individuals from pre-contemplation to action and then to the maintenance stage of behavior change (Marshall et al., 2010) . This behavior change could have a positive impact on public health and patient safety by increasing the number of health care workers who receive influenza vaccination.
Mandatory Influenza Vaccination of Health Care Workers and Patient Safety
In an effort to increase influenza vaccination coverage among health care workers and to attempt to meet the Healthy People 2020 objective of 90% health care worker vaccination (Office of Disease Prevention and Health Promotion, 2017), the RIDOH proposed an amendment to the current health care worker health screening requirements 
. The document Influenza Vaccine: A Regulatory Mandate in Rhode
Island (Keough, 2014) described changes made to the regulations on immunization, testing, and health screenings for health care workers in Rhode Island. In 2012, an amendment to the state regulation was presented to reflect the ACIP's recommendation to mandate that health care workers receive the influenza vaccination annually or wear a mask when providing patient care. A public hearing was held to allow for arguments from various perspectives. Supporters of the influenza vaccine mandate argued that it is a health care worker's duty to protect their patients from infectious diseases, especially for those who are most vulnerable and those individuals where efficacy of the vaccine may be poor. Opponents of the change cited autonomy of nurse's rights, vaccine safety issues, and lack of vaccine efficacy (Keough, 2014) . On October 23, 2012, Rhode Island became the first state in the nation to mandate that all health care workers receive influenza vaccination annually when providing direct care to patients (Keough, 2014) . A study by Babcock, Gemeinhart, Jones, Dunagan, and Woeltje (2010) suggests that mandatory influenza vaccination of health care workers is the most effective method of increasing influenza vaccination rates. The setting used for this study was a large (Babcock et al., 2010) .
Influenza Vaccination of Health Care Workers: Should it be Mandatory?
Mandatory vaccination of health care workers continues to be controversial and widely studied. A systematic review by Cortes-Penfield (2014) examined vaccination of health care workers as the new standard of care and asserted that health care workers have an ethical obligation to protect those for whom they care. The author cites promoting the acts of beneficence and non-maleficence in a way that promotes the patient's well-being (Cortes-Penfield, 2014). He concluded that it is the ethical responsibility of the health care workers to vaccinate themselves against influenza, and it is the responsibility of the health care facility to ensure and enforce influenza vaccination among its staff with the goal of reducing morbidity and mortality while reducing nosocomial infection.
A study by Music (2011) also aims to explore arguments for health care worker vaccination and initiatives. The author stated that research has shown that health care workers could potentially transmit influenza to those for whom they are providing care, and influenza vaccination is the best method to protect patients (Music, 2011 (2010) have put forth policies stating that increased influenza vaccine uptake can be achieved by presenting mandatory influenza vaccination as a patient safety measure.
Influenza Vaccination and its Effect on Long-Term Care Facility Residents
Evidence has clearly demonstrated the importance of health care worker influenza vaccination, especially for people living in long-term care facilities (CDC 2017c).
Mandatory influenza vaccination programs have significantly increased the number of heath care workers who have received annual vaccination . In a randomized controlled study, Potter et al. (1997) hypothesized that vaccination of health care workers reduced the mortality of elderly patients in LTCF. The authors were able to demonstrate a reduction in patient mortality from 17% to 10%, and reduction was associated with health care worker vaccination. They further noted that vaccination of patients, however, was not associated with effects on mortality (Potter et al., 1997) .
Another study by Wendelboe, Avery, Andrade, Baumbach, and Landen (2011) also assessed the importance of influenza vaccination of employees in LTCF. The authors investigated the benefit of vaccination in preventing influenza in patients living in LTCF.
Data collected for this study included influenza cases confirmed by testing and clinical presentation of ILI. During this two-year study, 17 outbreaks of influenza were reported, 11 of which were laboratory confirmed influenza and six of which were defined as ILI. An outbreak was defined as a single case of influenza in a LTCF resident. The authors concluded that increased vaccination coverage of staff is associated with fewer outbreaks of laboratory confirmed influenza and ILI and prevention of influenza in LTCF (Wendelboe et al., 2011) .
It is clear from this literature review that the influenza virus poses a lifethreatening concern for the most vulnerable populations, in particular individuals living in LTCF. It is also known that vaccination, although not perfect, is the best method of preventing influenza infection, as well as preventing nosocomial influenza infection. The
RIDOH state mandate has been demonstrated to be effective in increasing the number of health care workers who receive influenza vaccination on an annual basis.
Theoretical Framework
The theoretical framework used to guide this research of evaluating the impact of the influenza vaccination mandate for health care workers in the state of Rhode Island on ILI and influenza incidence in LTCF is the CDC's Health Impact Pyramid. Dr. Thomas 
Method Purpose
The purpose of this study was to evaluate the impact of the influenza vaccination mandate for health care workers in the state of Rhode Island on ILI and influenza related hospitalizations and deaths in individuals living in LTCF in Rhode Island. Currently, no evaluation on the impact of this policy on this population has been conducted. Facilities included as LTCF include pediatric and adult rehabilitation. Using CMS data, the number of individuals living in LTCF was used to calculate the attack rate per 1000 residents that had ILI and laboratory confirmed influenza, hospitalizations, and deaths associated with influenza. Table 1 presents the number of cases and rate per 1000 for ILI, influenza related hospitalizations, and influenza related deaths for 2010-2017. -2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016- In addition, the project was a secondary data analysis which attempted to evaluate if there was a decrease in the number of ILI, laboratory confirmed influenza, hospitalizations and deaths associated with influenza since the influenza vaccination mandate was implemented in 2012. While the policy may not appear to impact influenza vaccination rates initially, it remains unclear if the policy will impact influenza related outcomes in the long-term. Evaluation over a greater number of years from mandated vaccination may improve the quality of the findings. Long-term data may demonstrate trends of decreasing ILI, hospitalizations, and deaths from influenza which are not apparent with a data over the short period evaluated in this study.
Summary
The purpose of this project was to determine the impact of the RIDOH mandatory influenza vaccination of health care workers on ILI, laboratory confirmed influenza, hospitalizations, and deaths associated with influenza among LTCF residents. Data was analyzed for influenza seasons starting in 2010 through 2017. Data was analyzed for the influenza seasons prior to the mandate, during the mandate, and after the mandate. The results indicate a need for further study including longitudinal and experimental research.
While the policy over time may have increased influenza vaccination rates among health care workers, it remains unclear if the policy will impact influenza related outcomes in the long term. At this time, it is unclear whether the mandate had an impact on residents in LTCF.
Conclusions
It is clear that, although imperfect due to variable efficacy, vaccination is the best method of protection, particularly for those who are most vulnerable. Health care workers have an ethical responsibility to do no harm which includes protecting patients from infectious diseases. Vaccination remains one of the most effective methods of primary prevention towards protecting the population from serious illness and death. The results of this project demonstrates a need for further long-term study to evaluate the impact of influenza vaccination on influenza incidence in LTCF residents.
Recommendations and Implications for Advanced Nursing Practice
Implications for practice, education, research, and policy are clear. The advanced practice nurse can be instrumental in change in all practice settings including long-term care. It is the role of the advanced practice nurse to collaborate with community practice partners to ensure the health and safety of our populations, especially those who are most vulnerable, including the young, elderly, and those who are immunocompromised.
Advanced practice nurses should provide education for health care workers and the public on the evidence based need for vaccination of workers, residents, and the larger population to provide herd immunity and reduce risk. Through education, advanced practice nurses can begin changing the culture of nursing to understand the safety element vaccination has toward protecting patients.
Recommendations for research include conducting higher level epidemiological research including cohort and experimental studies to evaluate the effectiveness of health care worker vaccination in preventing negative influenza outcomes in LTCF residents and expanding the findings to a variety of practice sites. In addition, correlational analysis in the future when the policy has been in effect over the long term may provide information about the impact of this policy. Advance practice nurses must advocate for public health and safety policies through leadership in state and local public health agencies. Through collaboration with stakeholders, they can demonstrate the need for expansion of influenza vaccination mandates to other states.
